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Specification 

The disclosure is objected to because of the following informalities: In the 
detailed description of Figure 8 on page 12, the same reference number "15" is used to 
refer to both the fluid level and the spacing between the sensing element and the 
interior of a device. It appears that the spacing should be reference number -16-. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 16 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

In claim 16, "the vessel" lacks antecedent basis. It would appear that claim 16 
should be dependent on -claim 15- instead of "claim 12." If this is the case it should 
be corrected accordingly. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Netzer or Larson. 

Netzer teaches a capacitive sensor for sensing the level of a fluid, the sensor 
having multiple electrical conductors 402-405 forming a measured capacitance, the 
conductors being attached to a substrate 1 forming a sensing element, the conductors 
being electrically insulated from the fluid by a dielectric material (Col. 8, lines 65-67), the 
sensing element being positioned adjacent to the fluid and driven by an alternating 
current electrical signal (see Fig. 5A), the conductors being arranged on the substrate 
such that the electric field produced around the conductors penetrates the dielectric 
material and further penetrates the fluid (see Fig. 2) to cause a change in measured 
capacitance in response to a change in fluid level (Col. 8, lines 59-61). Netzer further 
teaches the conductors being a set of interdigital combs (see Fig. 4A). 

Larson teaches a capacitive sensor for sensing the level of a fluid 31 in a vessel 
11, having two electrical conductors 12 and 13 forming a measured capacitance, the 
conductors 12 and 13 attached to a substrate 1 1 which is made of a dielectric material 
(Col. 2, lines 31-33) and insulates the conductors from the fluid, the substrate 11 and 
conductors 12 and 1 3 together forming a sensing element which is positioned adjacent 
to the fluid and driven by an alternating current electrical signal 14, the conductors 12 
and 1 3 arranged on the substrate 1 1 with a spacing such that the electric field produced 
around the conductors penetrates the dielectric material 1 1 and further penetrates a 
distance into the fluid 31 such that the measured capacitance changes in response to a 
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change in the level of the measured fluid (Col. 3, lines 37-41). Larson further teaches 
the conductors being a set of parallel lines (Col. 3, lines 1-2). 



Claim 3 is rejected under 35 U.S.C. 102(b) as being anticipated by Larson. 

Larson teaches a portion of the dielectric material 1 1 being positioned between 
the conductors 12 and 13 and shaped such that a depression is formed in the surface of 
the sensing element facing the fluid 31 (see Fig. 2A). 

Claims 4, 5, 7, 12, and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Netzer. 

As to claim 4, Netzer teaches a flexible sensing element where the substrate is a 
flexible plastic sheet and the electrodes are printed conductive carbon (Col. 9, lines 52- 
54). 

As to claim 5, Netzer's sensing element has a configuration that enables it to be 
cut to length. 

As to claim 7, Netzer teaches positioning an electrically conductive shield (Fig. 7) 
parallel to the sensing element on the side opposite the measured fluid and connected 
to ground (Col. 10, lines 52-56). 

As to claim 12, Netzer teaches a capacitive sensor comprising a sensing element 
and an electronic circuit module (see Fig. 5A), the sensing element having multiple 
electrical conductors 402-405 forming a measured capacitance, the conductors 402-405 
being attached to a dielectric material which insulates them from the fluid (Col. 8, lines 
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65-67), the conductors 402-405 being electrically insulated from one another by spacing 
and being positioned adjacent to the fluid so that a change in the level of the fluid 
causes a change in the capacitance (Col. 8, lines 59-61), the electronic circuit module 
being electrically connected to the sensing element to provide a measurement of the 
capacitance between the conductors 402-405 and to provide an output for the indication 
of the fluid level (Col. 4, lines 41-46). 

As to claim 1 5, Netzer teaches attaching conductors 402-405 to a dielectric wall 
of a fluid vessel (Col. 1 1 , lines 28-31 ). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Netzer in 

view of Koon. 

Netzer teaches all the limitations of the claim as set forth above, except an 
adhesive backing for mounting the sensing element to a dielectric wall of a vessel. 
Koon teaches using an adhesive backing 14 to mount a capacitive fluid level sensor 13 
to the wall of a vessel 10. It would have been obvious to one of ordinary skill in the art 
to use Koon's adhesive backing with the sensing element of Netzer because, as Koon 
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teaches, it provides a quick and easy way to apply the sensing element to the wall of a 
vessel (Col. 2, lines 13-16). 

Claims 8, 9, 11, 13, 14, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Netzer in view of Konig. 

Netzer teaches all the limitations as set forth above, but does not teach the 
sensing element being embedded into a dielectric wall of a vessel, or being embedded 
within a dielectric wall of a device that utilizes fluid level information. Konig teaches 
embedding a capacitive sensing element 35 into the wall of a vessel 31 . It would have 
been obvious to one of ordinary skill in the art to use the teachings of Konig with the 
sensing element of Netzer because it provides for a more secure and less obstructive 
means for mounting the sensing element. It would have been further obvious to embed 
the sensing element of Netzer in any device or container for which it would be desirable 
to know the fluid level in or around, such as a bilge pump or waste tank, because 
Netzer' s sensor is fully capable of being used for this purpose, and it provides a simple 
and efficient means for monitoring fluid level and controlling the operation of a pump. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Larson 
in view of Konig. 

Larson teaches all the limitations as set forth above, but does not teach the 
sensing element being embedded within a dielectric wall of a device that utilizes fluid 
level information. Konig teaches embedding a capacitive sensing element 35 into the 
wall of a device 31 . It would have been obvious to one of ordinary skill in the art to use 
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the teachings of Konig with the teachings of Larson because it provides for a more 
secure and less obstructive means for mounting the conductors, which form the sensing 
element. It would have been further obvious to embed the sensing element of Larson in 
any device or container for which it would be desirable to know the fluid level in or 
around, because Larson's sensor is fully capable of being used for this purpose, and it 
provides a simple and efficient means for monitoring fluid level and controlling the 
operation of the device. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yamanoue et al. teach a capacitive sensor attached to the 
outside of a vessel. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul M. West whose telephone number is (571) 272- 
8590. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on (571) 272-2208. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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